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Project Introduction

Trending towards reduced power and mass budget on satellites with a longer
mission life, there is a need for a reliable thermal control system that is more
efficient and cost-effective. By developing a passive, multifunctional,
modulating multilayered coating based on the thermochromic material, VO2, a
“smart” radiator device (SRD) will allow for thermal control with a decrease in
the spacecraft power budget. The objective of this work is to validate
multimaterial-layered films deposited via conventional sputtering methods and
Atomic Layer Deposition (ALD) to lower the emissive transition point of VO2

and demonstrate the applicability of depositing on novel three dimensional Radiator Concept
geometries.
The objective of this work is to demonstrate multimaterial-layered films Table of Contents

deposited via conventional sputtering methods and ALD and its benefit to
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In order to tune lower the transition state temperature switch point while Supported Mission Type 3
increasing the emissivity delta a multi-layered structure is proposed.
Anticipated Benefits
As miniaturized science platforms continue to be an integral part of NASA’s
missions in the form of CubeSats, novel thermal control methodologies must
be applied such that they do not burden the mass and power budget while
allowing for an extended mission lifespan. The temperature of a satellite is
controlled corresponding to the requirements for the payload and the
platform. Launch cost is proportional to a satellite’s mass and is therefore the
largest development driver. Tending towards the miniaturized platform,
typical thermal control systems including heat pipes and radiators are large
and heavy. Mulit-layered thermal films based on VO2 as smart radiator
devices (SRD) are critical functional thermal control surfaces that decrease the
overall spacecraft power budget by being lightweight and passive.
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